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3. (Once amended) The sense amplmer of claim 1, wherein the drain region for the [pair of 
transistors] dual -gate transistor and ^e yflrain region for the transistor of the first conductivity 
type in one inverter is further coupL^o a gate of the transistor of a first conductivity type and to 
a second gate of [a second one of thp pair of transistors] the dual-gate transistor in the other 
inverter. 




4. (Once amended) A sense amphfier, compnsmg: 

a pair of cross-coupled inverters, wh^ein each inverter includes: 

a p-channel metal oxide^^miconductor (PMOS) transistor; and 
a [pair of] dual-g at e/ ^channel metal oxide semiconductor (NMOS) 
[transistors] trangfistor [coupled at a drain region and a source region, and] 
wherein a di;mn region of the PMOS transistor is coupled to [the] a drain 
region fo/ the [pair of NMOS transistors] dual-gate NMOS transistor ; 
a bit line cou|Aed to each inverter, wherein each bit line couples to a first gate [for a first 
one] of the [pair of NMOS transistors] dual-gate NMOS transistor in each inverter; and 

a pair/of output transmission lines, wherein each one of the pair of output transmission 
lines is coj^led to the drain region for the PMOS and the [NMOS transistors] dual-gate NMOS 
transist(^s. 



5. (Once amended) The sense ampUfi/er of claim 4, wherein the drain region for the PMOS 
and the dual-gate NMOS transistors inWe of the cross-coupled inverters is further coupled to a 
gate of the PMOS transistor and to a'^mid gate of [a second one of the pair of NMOS 
transistors] the dual-gate NMOS tran^stor in the other one of the cross-coupled inverters. 




(Once amended) A latch circuit, comprising: 
a pair of cross-coupled amplifiers,^ w amplifier includes; 

a first transistor of a first c/onductivity type; 

a [second transistor and i third transistor] dual -gate transistor of a second 
conductivity type, [wherein the second and third transistors are coupled at a drain region 
and are coupled at a source region, and] wherein [the] a drain region for the [second and 



AMENDMENT AND RESPONSE 

Serial Number: 09/320,421 
Filing Date: May 26, 1999 

Title: DRAM SENSE AMPLIFIER FOR LOW VOLTAGES 



Page 3 

Dkt: 303.586US1 



third transistors] dual-gate transistor [are] ifi coupled to a drain region of the first 
transistor; / 

a pair of input transmission Unes, wherein each one of the pair of input transmission Unes 
is coupled to a first gate of the [second transistor] dual-gate transistor in each amplifier; and 

a pair of output transmission lines/wherein each one of the pair of output transmission 
lines is coupled to the drain region of thie first transistor and to the drain region of the [second 
and the third transistors] dual -gate tra/sistor . 



1 1 . (Once amended) The late]/ circuit of claim 10, wherein the first transistor includes a p- 
chaimel metal oxide semiconduttor (PMOS) transistor, and wherein the [second and the third 
transistors include] dual-gate/transistor includes an n-channel metal oxide semiconductor 
(NMOS) [transistors] transistor . 



12. (Once amended) The latch circuit of claim 11, wherein the drain region for the PMOS 
and the [NMOS transistors] dual-gate >HyuS transistor in one of the cross-coupled amplifiers is 
further coupled to a gate of the PMOS transistor and to a second gate of [a third transistor] the 
dual-gate NMOS transistor in the other one of the cross-coupled amphfiers. 




(Once amended) ihe amplitier circuit of claim ITfChereiiTtRe trMsistoTofa^fiTsr 
conductivity type includes a p-channel metal oxide semiconductor (PMOS) transistor, and 
wherein the [a] dual-gated MOSFET of a secoi^d^conductivity type is divided into two separate 

transistors each driven by one of the dual gates. 



n-channel metal oxide semiconductor 



(NMpS) 



^^4 




23. (Once amended) A memory circuit, compris^g: 
a number of memory arrays; 

at lease one sense amplifier, wherein the/sense amplifier includes: 

a pair of cross-coupled inverte/s, wherein each inverter includes: 

a p-charmel metal oxide semiconductor (PMOS) transistor; and 
a [pair of n-channd] dual-gate metal oxide semiconductor (NMOS) 
[transistors] transistor [coupled at a drain region and a source region, and] 
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wherein a drain region of the PMOS transistor is coupled to [the] a drain 
region for the [pair of NMOSiransistors] dual-gate NM QS transistor; 
a complementary pair of bit lines co/upHng the at least one sense amplifier to a number of 
memory cells in the number of memory an-ays, and wherein each one of the complementary pair 
of bit lines couples to a first gate of [a ^rst one of the pair of NMOS transistors] the dual-gate 
NMQS transistor in each inverter; anc 

a pair of output transmission/lines, wherein each one of the pair of output transmission 
lines is coupled to the drain regioivof the PMOS transistor and the drain region for the [pair of 
NMOS transistors] dual-gate NIVaOS transistor in each inverter. 



25. (Once amended) The memory circuit ofi^^laim 23, wherein the drain region for the PMOS 
and the dual-g ate NMOS transistors in one of the cross-coupled inverters is further coupled to a 
gate of the PMOS transistor and to a seacma gate of [a second one of the pair of NMOS 
transistors] the dual-gate NMOS transistor in the other one of the cross-coupled inverters. 



29 



/4 



(Once amended) An electronic system, comprising: 
a processor; 
a memory device; and 

a bus coupling the processor and the memo^ device, the memory device further 
including a sense ampUfier, comprising: 

a pair of cross-coupled inverters/wherein each inverter includes: 

a p-channel metal oxid^semiconductor (PMOS) transistor; and 
a [pair of n-channel] dnal-gate metal oxide semiconductor (NMOS) 
[transistors] transisto/ [coupled at a drain region and a source 
region, and] wherein a drain region of the PMOS transistor is 
coupled to [the] a drain region for the [pair of NMOS transistors] 
dual-gate NMOSAransistor : 
a complementary pair of bit lines coupling the at least one sense amplifier to a 
number of memory ceWs in a memory cell array, and wherein each one of the 
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complementary pair of bit lines occupies to a first gate of [a first one of the pair of 
NMOS transistors] the dual-gatef NMOS transistor in each inverter; and 
a pair of output transmission hmes, v^herein each one of the pair of output 
transmission hnes is coupled to the drain region of the PMOS transistor and the 
drain region for the [pair of TjpMOS transistors] dual-gate NMOS transistor in each 
invert£ c — « 



32. (Once amended) An integrated circuit, comprisir 
a processor; 

a memory operatively coupled to the processor^and 

w^herein the processor and memory are formedron the same semiconductor substrate and 
the integrated circuit includes at least one sense amplifier, comprising: 

a pair of cross-coupled inverters, w^herein each inverter includes; 
a transistor of a first conduciivity type; 

a [pair of transistors] dual-gate transistor of a second conductivity 
type [coupled at a drain region and coupled at a source region, and] 
wherein [the] a drain reg/on for the [pair of transistors] dual -gate 
transistor is coupled to f drain region of the transistor of the first 
conductivity type; 

a pair of bit lines, w^herein ea^h one of the pair of bit lines is coupled to a first gate 
of [a first one of the pair of transistors] the dual-gate transistors in each inverter; and 

a pair of output transmission lines, wherein each one of the pair of output 
transmission lines is coupled to the drain region of the [pair of transistors] dual -gate transistor 
and the drain region of the transistor of tne first conductivity type in each inverter. 

33. (Once amended) A method for ftrming a current sense amplifier, comprising: 
cross coupling a pair of inverters, wherein each inverter includes: 

a transistor of a first cojfiductivity type; 

a [pair of transistors] (ftial-gate transistor of a second conductivity type [coupled at 
a drain region and coupled at /a source region, and] wherein [the] a drain region for the 
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[pair of transistors] dual -gate transistor is coupled to a drain region of the transistor of the 
first conductivity type; and 

wherein cross coupUng the pair of inverters includes coupling the drain region for the 
transistor of the first conductivity type and the drai^ region for the [pair of transistors] dual-gate 
transistor in one inverter to a gate of the transistor of a first conductivity type and to a second 
gate of [a first one of the pair of transistors] the dual-gate transistor in the other inverter. 




34, (Once amended) The method of claim 33, wherein cross coupling the pair of inverters 
includes forming the first transistor of the first conductivity type as a p-channel metal oxide 
semiconductor (PMOS) transistor, and4)rming the [pair of transistors] dual-gate transistor of a 
second conductivity type as an n-channel metal oxide semiconductor (NMOS) [transistors] 
transistor . 

J% 3o. (Once amended) The method of claim 33, wherein the method further includes coupling a 
bit line to a first gate of [a second one of the pai^ of transistors] the dual-ga te transistor in each 
inverter. 




(Once amended) The method of claim 33, wherein the method further includes coupling 
an output transmission line to the drain region for the [pair of transistors] dual-gate transistor and 
the drain region of the transistor of the first conductivity type in each inverter. 



(Once amended) A method for fomiing a sense ampUfier, comprising: 
forming and cross coupling a pair c/f inverters, wherein forming and cross coupling each 
inverter includes: 

forming a first transistor of a first conductivity type; 

forming a [second transistor and a third transistor] dual-gate t ransistor of a second 
conductivity type, wherein formimg the [second and the third transistors] dual -gate 
transistor includes [coupling a drain region and a source region for the second and third 
transistors, and] coupling the drapn region for the [second and third transistors] dual-gate 
transistor to a drain region of the first transistor; 



AMENDMENT AND RESPONSE 

Serial Number: 09/320,421 
Filing Date: May 26,1999 

Title: DRAM SENSE AMPLIFIER FOR LOW VOLTAGES 



Page? 

Dkt: 303.586US1 



coupling a bit line to a first gate of the [second transistor] dual-gate transistor in each 
inverter; and / 

coupling an output transmission line to the drain region of the first transistor and to the 



drain region of the [second and the third transist^] dual-gate transistor in each 



inverter. 



(Once amended) The method of claini 37, wherein forming the first transistor of a first 

conductivity type includes forming a p-chahnel metal oxide semiconductor (PMOS) transistor, 

/ 

and wherein forming the [second and third transistors] dual-gate transistor of a second 
conductivity type includes forming an n-channel metal oxide semiconductor (NMOS) 
[transistors] transistor . 



39. (Once amended) The method of claim 37/wherein cross coupling the pair of inverters 
includes coupling the drain region for [secandind third transistors] the dual-ga te transistor and 
the drain region for the first transistor of t|^^rst conductivity type in one inverter to a gate of the 
first transistor of a first conductivity type y^d to a second gate of [a third transistor] the dual-gate 
transistor in the other inverter. 



40. (Once amended) A method for operating a se nse amplifier, comprising: 

equilibrating a first and second bit line, wheiein the first bit line is coupled to a first gate 

of a [first NMOS transistor] dual-gate transistor in a first inverter in the sense ampUfier and the 

second bit lines is coupled to a first gate of a [first ^jfjMOS transistor] dual-gate transistor in a 

second inverter in the sense amplifier; 

discharging a memory cell onto the first bift line, wherein discharging a memory cell onto 

the first bit line drives a signal firom a drain region for the first inverter to a gate of a PMOS 

transistor and to a second gate of a [second NM0S transistor] dual-gate transistor in the second 

inverter; and 

providing a feedback from a drain regidn for the second inverter to a gate of a PMOS 
transistor and a second gate of a [second NMQS transistor] dual-gate transistor in the first 
inverter. 
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44. (Once amended) A method for operating a sen^fe amplifier, comprising: ~ 
providing a first bit line signal to a first gate of a [first NMOS transistor] dual-gate 

transistor [coupled at a drain region and a source region to a second NMOS transistor] in a first 
inverter of the sense amplifier; / 

providing a second bit line signal to a fir£t gate of a [first NMOS transistor] dual-gate 
transistor [coupled at a drain region and a source region to a second NMOS transistor] in a 
second inverter of the sense amplifier; and / 

wherein providing the first and the s/econd bit line signals to the first gates of the [first 
and second NMOS transistors] dual-gate Ifransistors isolates the bit line capacitances firom a first 
and second output node on the sense amplifier. 

45. (Once amended) A method for operating a sense amplifier, comprising: 
providing an input signal from a bit line to a first gate of a [first transistor] dual-gate 

transistor in a first inverter of th^ense amplifier; and 

v^herein providing the iijput signal to the first gate of the [first transistor] dual-gate 
transistor isolates the bit line Capacitance fi-om an output node on the sense amplifier. 



RE M ARKS 

Claims 1-5, 10-12, 18, 23, 25, 29, 32-40, 44, and 45 are amended, no claims are canceled, 
and no claims are added; as a result, claims 1-45 are pending in this application. 

Rejection under 35 US.C. § 102(h) 

Claims 1-16, 29-39, 44, and 45 were rejected under 35 U.S.C. §102(b) as being 
anticipated by Kawashima (US Patent No. 5699305). Examiner's rejection states: 

Kawashima describes in figure 7 a sense amplifier comprising: a pair of cross coupled 
inverters (66-69, and 72-75), wherein each inverter includes: a transistor of a first 
conductivity type (66, 67), a pair of transistors of a second conductivity type (68, 69, 74, 
75) coupled at a drain region and coupled at a source region, and wherein the drain region 
for the pair of transistors is coupled to a drain region of the transistor of the first 
conductivity type; a pair of bit lines (IN, /IN), wherein each one of the pair of bit lines is 
coupled to a gate of a first one of the pair of transistors in each inverter; and a pair of 
output transmission lines (OUT, /OUT), wherein each one of the pair of output 
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